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DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To make an optical system small in size and light in 
weight, have large numerical aperture and large exposure area and excellently 
compensate aberration by making the absolute value of main light beam height in a 3rd 
lens group smaller than that in a 1st lens group. 

SOLUTION: This optical system is composed of five lens groups having positive 
refractive power, negative refractive power, positive refractive power, negative 
refractive power and positive refractive power in order from a 1st object side. Either 
the 4th lens group G4 or the 5th lens group has one aspherical surface, and the 5th 
lens group has an aperture diaphragm AS. Then, it satisfies a conditional expression I: 
(&verbar;HG1&verbar;-&verbar;HG3&verbar;)/L>1/1000 and a conditional expression II: 
500<R2. In the expressions I and II, L is a distance from the 1st object to a 2nd object, 
R2 (>0) is the radius of curvature of a lens surface on the 2nd object side, HG1 is the 
maximum height from an optical axis obtained when the main light beam from the 
maximum object height of the 1st object is transmitted through the 1st lens group G1, 
and HG3 is the maximum height from the optical axis obtained when the main light 
beam from the maximum object height of the 1st object is transmitted through the 3rd 
lens group G3. 
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25. 


28094 


1 


.00000 


11 


-109.22073 


15. 


00000 


1. 


.50840 


12 


353.24133 


30. 


62878 


1. 


.00000 


13 


-127.25273 


19. 


97115 


1. 


.50840 


14 


-319.02722 


0.45640 


1. 


.00000 


15 


-442.91723 


31. 


76812 


1. 


.50840 


16 


-156.82367 


0. 
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1. 
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17 


1799.93577 


33.20536 


1. 
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18 


-352.64906 


0. 


50000 


1. 
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19 


1532.27276 
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1. 


,50840 


20 


-419.98259 


0.50000 


1. 
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21 
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1 
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269.05208 
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.50840 
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1 
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27 


273.04669 
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.50840 
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23.21441 
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29 


2032.19041 
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32 
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33 


-159.56626 
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1 
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1 


50840 


36 
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37 
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28.89613 


1 


50840 


38 


-301.23862 


0.50029 


1 
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39 
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1 


50840 
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4.32455 


1 


00000 


41 
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35.55241 


1 


50840 


42 
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1.37771 


1 


00000 
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21.72894 


1 
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44 
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34.00000 
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50840 


45 
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84.58611 


1 


00000 


46 
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34.00000 


1 


50840 


47 
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1. 


00000 
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47.77050 


1. 


50840 


49 
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1. 


00000 


50 


151.51694 


38.93423 


1. 


50840 


51 


689.97286 


7.34696 


1. 


00000 


52 


-8011.52277 


19.00000 


1. 


50840 


53 


269.88462 


2.06841 


1. 


00000 


54 
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37.66796 


1. 


50840 


55 
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00000 
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50840 


57 
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(mm&m mi omtm3 2mi±mmxh^, &l 
m i om 

k=0.0 

A = -0.802433xl0~ 7 
B= 0.363622x 10"^ 
C= 0. 243536 xlO' 16 
D = 0. 567412 xlO" 20 
W.3 2Wl 
k =0.0 

A= 0. 676078 xlO" 7 
B=-0.332139xl0- 11 
C = -0.142740 xlO- 15 



D = 0. 777710 x 10' 20 

(1) (|HG1|-|HG3|) /L =0.00376 
( 2 ) R 1 =1681.9003 



R 2 = 


918.2160 




(3) 


1 f 1 1 /L = 


0.1320 


(4) 


1 f 2 | /L = 


0.0439 


(5) 


1 f 3 | /L = 


0.0981 


(6) 


1 f 4 | /L = 


0.0476 


(7) 


1 f 5 | /L = 


0.1591 



2 4 8 iimom&?&mz&^Tmm^fim®T&mzM 
[0041] m8it&i>>xmz]otfz>&ytmft 

mx-it, V >X(Dm.j^-M$hm* 2 5 6 mm^XTXh *) 

ft*, mmmmmi lsomma^, ^ic^m 
[0042] (m3mmmm9{±. *^®i3tM 

7 5, WL±mt^mt 5 2 . 8mra^So it^J3 
7^(igi5^T'$)^ ±^X2 9^C(DlyyX^mm 
U S2l/>XSG2 hi4U>XPG4i:W^Sl/ 

[0043] m lmfom-frbmiz^ 2mj,±coiEu>x 

ML12, L 1 3 Z^&iEmffitXDm 1 b>XS¥G 1 
2M±©fil/>X^L2 2 J L2 3£l^frJ!fi 
mt}(Dm2UyXUG2t, 3m^±(DjE\s>Xf&frL 

3 2, L3 3, L3 4^tsJEmm±J (DM 3 U>XnG 
3t. 2#m±(73itb>X^L 4 3 , L 4 4 ti^tsfk 
M-^0|4 1/>XffG4h, mmLt^P^<ti>6^c 
Vl±(DjE U >XJE&# L 5 2 - L 5 7 £^&IEJS#r;b4)Sg 
5l/>XSG5h5:SU fiOrdfg 5 1/ >XS¥G 5 teF^P 

[0 0 4 4] ;;t\ B2 1^>XS¥G 2(iSV>^fqlt^ 
ofe[H]®0l/>Xffla22hb22, a 2 3 k b 2 3 £ 
'i>&< at 2fflSt5o S3 U>XfFG 3(iSlUCfp]^ 
^^fcflS©l/>XIa3 3 3 3 £4>&< at HI 

>XBna 4 3 t b 4 3 , a 4 4 4: b 4 4 *'J>«e < fc * 2 
Ifflt^o m5 l/>XfG 5ii'>&< h& lft©|l/> 
X£jc#L5 8£^, H^iCfqJ#^ofe(!iDli0U>Xi5i 
a 5 4 kb 5 4 fc*'J>fc< fcfc lfffit^ 

[ 0 0 4 5 ] J^-FCT)^3 tC^^/jte^I«Eg7tifia?:^^^>o 

[ 0 0 4 6 ] 
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[m3] d0=50. 00001 







d 




n 


l 


0.00000 


18.00000 


1 


.50840 


2 


-450.13529 


4.21909 


1 


.00000 


3 


226.90239 


24.91268 


1 


.50840 


4 


-596.27029 


0.52413 


1 


.00000 


5 


449.87409 


14.00000 


1 


.50840 


6 


301.35000 


1.05000 


1 


.00000 


7 


280.24907 


22.07496 


1 


.50840 


8 


-397.86865 


0.50000 


1 


.00000 
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9815.43221 


13.00000 


1 


.50840 


10 


125.30329 


17.78698 


1 


.00000 


11 


-515.68425 


12.50000 


1 


.50840 


12 


221.81197 


24.37586 
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.00000 


13 


-109.90375 


15.00000 


1 


.50840 


14 


261.45683 


27.80622 
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.00000 


15 


-142.58768 


18.00000 


1 


.50840 
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-331.53586 


4.67410 


1 


.00000 


17 


-941.80268 


38.75277 


1 


.50840 


18 


-170.09897 


0.53967 


1 


.00000 


19 


1556.16940 


34.23370 


1 


.50840 


20 


-396.66276 


4.15236 


1 


.00000 


21 


638.92983 


41.61781 


1 


.50840 


22 


-494.66642 


0.59668 


1 


.00000 


23 


888.12369 


35.37004 


1 


.50840 


24 


-550.17203 


0.50000 


1 


.00000 


25 


250.21649 


32.11872 


1 


.50840 


26 


750.64947 


0.50000 


1 


.00000 


27 


148.96202 


26.14972 


1 


.50840 


28 


193.38133 


0.50000 


1 


.00000 


29 


183.98389 


21.00000 


1 


.50840 


30 


156.54421 


23.03055 


1 


.00000 


31 


1266.22885 


18.00000 


1 


.50840 


32 


119.12081 


41.05571 


1 


.00000 


33 


-151.08524 


15.00000 


1 


.50840 


34 


240.58397 


29.25099 


1 


.00000 


35 


-171.66116 


18.00000 


1 


.50840 


36 


819.17791 


6.63749 


1. 


.00000 


37 


3525.03785 


19.00000 


1. 


.50840 


38 


1127.73425 


6.15126 


1. 


.00000 


39 


4129.86196 


27.00000 


1 


.50840 


40 


-375.02554 


1.00000 


1. 


.00000 


41 


O.O(STO) 


10.00000 


1. 


.00000 


42 


3383.33080 


38.10628 


1. 


.50840 


43 


-273.24176 


3.37303 


1. 


.00000 


44 


697.91032 


34.65151 


1. 


.50840 


45 


-675.50901 


6.25697 


L 


.00000 


46 


474.88752 


35.88706 


1. 


.50840 


47 


-1647.44126 


13.96154 


1. 


.00000 


48 


402.63566 


32.25773 


1, 


.50840 



49 


-43258.63949 


0. 


90797 


1 


.00000 


50 


296.04913 


34. 


29083 


1 


.50840 


51 


2163.70585 


0.83011 


1 


.00000 


52 


167.95899 


39. 


96994 


1 


.50840 


53 


712.51728 


12. 


01582 


1 


.00000 


54 


-1352.69458 


20. 


00000 


1 


.50840 


55 


538.40669 


23. 


25419 


1 


.00000 


56 


110.89513 


38. 


21665 


1 


.50840 


57 


274.54353 


3. 


95691 


1 


.00000 


58 


761.59725 


34.48280 


1 


.50840 


59 


3000.00000 


9. 


00000 


1 


.00000 



k=0.0 

A=-0.998135 xl0" 7 

B =-0,993842x10-" 

C=-0.977115 xl0- 16 

D=-0.236600xl0" 19 

i34M 

k=0.0 

A= 0. 105206 xlO" 6 
B =-0.396387x 10^ 
C =-0.210003x 10-^ 
D= 0.169113X10" 19 

( 1 ) ( | HG 1 | — | HG 3 | ) /L = 0.00518 

(2) R 1 =3525.0378 
R 2 =1127.7342 

(3) | f 1 | /L= 0.1430 ' 

(4) I f 2 | /L= 0.0459 

(5) | f 3 | /L= 0.1075 
( 6 ) | f 4 | /L= 0.0544 
(7) | f 5 | /L= 0.1239 

x, mmzwv*)^ &m***)i?*i-)um&*n 

ftigin^o Sfc, Ml lfct3"^JR3!*^-r0T?fc 

mc fin IE* fix ^ s z. t #to*s o 

mmx-tes Is >XCD«>t«aai« 2 6 9 mmttTt* o 
ft* 5 ft, ttttftRSK&Rlttl lOOmmtl^, #?£iC/h 

[ 0 0 4 8 ] m 4 ftffiM) fcfc* *IBW©S6JSIB«C* 

1 3 u^miommm c & ^ a * & mmmit 
mimcmm o & w * ^ r « * h -e a a . 
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[0049] hi 3 «c*-rai?«*«E«tt. mmmmm 
/^js^ lt© (mi mm ifi&mztixfto. 

a«***PL6D«ffi«cttaM6i:L"C(Z>^l/-hP (ft 
*^-^MS£^£ftT£>tU H*XY^fRl^qIi!j^ 

xi^- h p«xu- h^^-^p s t«Kf*tL-ri>So 

^T, SW*?SiILIt MA=2 4 8nra©^ 

a © * * « *& -r s * © r^fe § o 

[ 0 0 5 0 ] W±(0«afcJ:t), !HW#3*46KI Lfi>6 
{ft »*ft5 SR*k«© . V7^M±©MI«I 

A*J&-£J!tlWJU v^^M3^e>CDB**tt, 1ft 3* 
^P L©gBP/Kt) ASCDffiBic^agf&SffJjBKf So 

^^^MCDIHWI Art©«*sflgJ5E*iX, CtliCj;^ r 
U — h PtC«^^^McD[Ug&/^->^te^^tlSo £ 
•1 T\ ?7^M^S^T5?7^7f-yMSh, XU 
-bP^t57*l/-h^f-yPSi:^ 

(^U-hPfJJ) £;fc^Ts M^(Cfl/t> h U 
[ 0 0 5 1 ] 

# a. » ic -m IE * ti , tt«fflfe*Ti£^«afc:tofee)ai*-e 
[0052] sfe, *^iH6M©ia»*^Stti£:^it** 



^*3gigf$<E>;*;u-Xy h*lRl±*#SCi:36sai*ao 
[0 1 ] 1^0!lt*»*S«!»^«CDlx^ 
[H2] **W©«l^««c**sa»**«©ltJR 
[HI 3] lSg|«Wt**S»»*^6DJR^ 

[0 4] *«w©» i^jfi«fc**sa»**»*j»a 

t s ±*i©iii ^ ^ 1 1 S o 
[15] *»W©*2*J6««C**sa»**«CDU> 

[06] *«W0g2^Mi«fc:**saig*^CDltiR 

[0 7] *«W©»2SIM«JC*3^S»«*¥IRCDJRII 

[0 8] *«w©*2*jE«jc^^sa»^^s:aa 

[0 9] *«W0»3SIJE«k:**sa»***CDl/> 
XfltJ5R*^-rHt?*So 

[0 10] *«W©»3SlflE0!l«c^^S»«^SOli 
[011] *»WO»3SIJS«fcfr4»aai|g**:*©JK 

[012] *»n<z)ft3^flim(c^^&ae^»«» 

[013] *«WOft4^Jte«fc:^3{ps«KB*J6K(Z) 

Gl Sll/>XS 
G2 »2U>Xff 
G3 S3 1/>XS 

G4 mAvyxm 
gs m5u>zm 

as unfit) 



[01] 



322 b22 a2 3 b23 



B33 033 043 b43 a44 t>44 AS ft54 U54 
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[04] 



/ \ x 



s 



j V SKlfcO. 7 



K>. 33. 40. =0- eO. VO. 
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[05] 



aZ2 D22 o23 bZ3 e33 b33 a43 b43 a44 b44 aS4 bS4 




G1 G2 G3 G4 65 



[06] 




(mm) ( m ™) (%) 



[II 9] 




31 G2 G3 G4 G5 
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[HI 2] 



&.OOGE-00 - 



-xnooE+oi 
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